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Studying Strategic Cognition by Content Analysis of Annual Reports: A Validation Involving 
Firm Innovation 
ABSTRACT   We test the psychometric validity of a new measure of managerial cognitive focus 
on innovation described in Kabanoff and Brown (in press). The new measure and 
six other cognitive strategic dimensions are derived using machine learning and 
content analysis of top management messages in annual reports of Australian 
Stock Exchange listed firms (1992-04). A pre-existing, independently-derived 
economic measure of successful value adding innovation (the Intellectual 
Property Research Institute of Australia’s annually calculated enterprise-level 
Innovation Index Score (IIS) (2002-04)) is used to test for convergent and 
discriminant validity as well as compare temporal stability. Additional 
examination shows the association between the measure of cognitive focus on 
innovation and IIS is consistent with expectations derived from analysis of the 
derivation and calculation of IIS. Demonstration of associations between the 
cognitive and economic measures of innovation partly addresses three of McGee’s 
(2005) ‘make-or-break’ issues that face cognitive approaches to theories of firm-
level strategising.  
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The central challenge for scholars in the field of strategic cognition is “to articulate the intangible and 
hard to measure contents of the strategic mind” (Porac & Thomas 2002: 178). While the last twenty 
years has seen a variety of methods used for this purpose, Hodgkinson (2001: 90) noted that the 
proliferation of methods has been accompanied by limited attention to their psychometric validity. 
Hodgkinson (2001, 2005) and others (e.g. Porac & Thomas 2002; Walsh 1995) have called upon 
researchers to identify methods with a less qualitative, researcher-driven orientation, which are 
applicable and reliable across a range of cognitive studies; permit longitudinal analysis of large 
samples; and that can include hard performance measures. A number of researchers (e.g. Abrahamson 
& Hambrick 1997; Gephart 2005; Kabanoff 1996; Duriau, Reger & Pfarrer 2007) have argued that 
content analysis of firms’ annual reports may address these criteria. Indeed, after reviewing 98 studies 
involving the use of content analysis for studying organisational issues, Duriau et al. (2007) concluded 
that the method was especially suited to the study of strategic cognition. Nevertheless there have been 
few if any studies that have explicitly addressed the validity of content based measures of strategic 
cognition within a psychometric validity framework. That is our aim in the present study. 
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STRATEGIC COGNITION: THE PROMISE AND THE CHALLENGE 
Commenting on the potential role of cognition research in the study of strategic management, the 
noted strategy scholar John McGee (2005) observed that the cognitive approach had to answer a 
number of ‘make-or-break’ questions including: Is there a meaningful linkage of actors’ cognitive 
models to elements of the economic environment and of the organisational context? To what extent 
and how are the mental models collectively held and consonant with the environment? and To what 
extent are mental models stable but also adaptable to changing conditions over time? The present 
study addresses key aspects of psychometric validity of content based measures of strategic cognition 
and shows how exploring these aspects begins to provide responses to these questions. 
Psychometric Validity 
Using computer aided text analysis (CATA), we measure indicators of the level of top-teams’ 
attention to seven strategic dimensions (including Innovation/expansion) in firms’ annual reports 
across a sample of Australian Stock Exchange (ASX) listed firms (2002-04). We then examine the 
validity of these indicators by relating them to the Innovation Index Score (IIS), an independently 
derived indicator of firms’ level of successful value adding innovation activity developed by the 
Intellectual Property Research Institute of Australia (IPERA).  
Convergent validity is indicated by the extent to which a measure (in this study, attention to 
innovation) positively correlates with other measures of the same, or in this case a closely related, 
construct (IIS). We expect these two indicators of firm level innovation to be significantly related 
since, on average the level of resources firms allocate to innovation-related activities (notably R&D) 
and their level of innovation performance (e.g. patents) should be related to the amount of attention 
given by top-teams to innovation-related issues. However, we do not expect the cognitive and 
economic measures to be perfectly related as they come from different conceptual domains and the 
amount of attention top-teams give to innovation is not the same as the level of added economic value 
that innovation activity returns to the firm. Furthermore the economic measure targets mainly product 
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and technology innovation while the cognitive measure accommodates focusing on product, process or 
administrative innovation (Damanpour 1991).  
Discriminant validity is indicated by low and insignificant correlations between a measure of interest 
and other measures that are intended to measure other unrelated constructs within the same general 
domain of interest. In this case we assess a variant on the discriminant validity idea by examining the 
association between IIS and several other non-innovation focused aspects of strategic cognition, such 
as attention to operational efficiency and restructuring. The third aspect of construct validity we 
examine is temporal stability. We examine the stability over time of strategic cognition and compare it 
with the stability of firms’ IIS values. Temporal stability is one of McGee’s make-or-break issues 
because strategic cognition is generally assumed to reflect the existence of relatively stable, underlying 
knowledge structures that Walsh (1995: 281) defined as “a mental template that individuals impose on 
an informational environment to give it form and meaning”. The arguments above are captured in the 
following hypotheses: 
Hypothesis 1: The Innovation/expansion dimension of strategic cognition has a significant 
positive association with the IIS. 
Hypothesis 2: Other dimensions of strategic cognition are not related, or are weakly related, to 
the IIS. 
Hypothesis 3: Both the IIS and the Innovation/expansion factor demonstrate similar stability 
over time. 
METHOD 
We calculated IIS and matched cases with CATA-derived scores for seven cognitive strategic 
dimensions identified and measured by Kabanoff and Brown (in press) whose original 1992-2003 
database we extended by adding annual reports for 2004 in the Connect 4 database of ASX-listed 
companies. As in Kabanoff and Brown (in press), only annual report sections attributed to top level 
executives were analysed: typically a message to shareholders from the CEO or Managing Director, 
the equivalent of the president’s letter in U.S. annual reports. Our database had 117 firms in 2002, 77 
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in 2003, and 151 in 2004. The sample size is somewhat reduced due to a lack of relevant text sections 
and annual reports missing from Connect 4 for a variety of reasons. Nevertheless the sample size in 
each year and certainly in aggregate is sufficiently large to provide reliable statistics and we have the 
benefit of longitudinal data providing several tests of the same relationship.  
Identifying and Measuring Cognitive Strategic Dimensions 
Employing a ‘machine learning’ (ML) (Sebastiani 2002) approach to CATA, Kabanoff and Brown (in 
press) used PERL’s naïve Bayesian classifier module to identify words associated with themes of 
interest. Their ML approach relied on example category sets (collections of text representing true 
members of categories or themes), which the program used to ‘train’ a classifier that used comparative 
frequencies of the words associated with different themes in the training texts to determine the 
likelihood of presence for the theme in other texts. The score for each theme for each document was 
derived as follows: after training using a large set of example sentences and output validity testing 
using a blind panel of content experts, the classifier assigned a probability to each sentence indicating 
the likelihood that each theme was present; these probabilities were aggregated across sentences to 
calculate a raw estimate of the prevalence of each theme in each annual report; the aggregated 
probabilities for each report were then adjusted by the number of sentences in the report to provide 
measures of theme ‘density’ (cf. Abrahamson & Hambrick 1997) (Kabanoff & Brown in press). 
Kabanoff and Brown (in press) identified the main content themes in strategic discourse in annual 
reports by focusing on the two strategic types that are the most different and distinctive in Miles and 
Snow’s (1978) typology - prospectors and defenders. A set of content themes that represent as closely 
as possible the key descriptors used by Miles and Snow for each of the three main sets of strategic 
issues (entrepreneurial, engineering and administrative) were identified. In the process of developing 
these Miles and Snow themes a number of other themes that reflect important strategic discourse were 
identified, resulting in a final coding scheme comprising 21 themes (see Table 1).  
[Insert Table 1 here] 
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Factor analysis reduced these 21 themes to seven main strategic dimensions that captured a reasonable 
56% of total variance. Based on the theoretical origins of the coding scheme, and the pattern of 
loadings, the factors were labelled respectively: Innovation/expansion: Strong emphasis on 
Marketing Focus, Product Focus, R&D, Peer Comparisons and New Markets; Customer service v 
capacity building: A bi-directional factor in which positive scores indicate a stronger Customer 
Focus, while negative scores indicate strong Collaboration/Alliances and Infrastructure/Capabilities 
emphases1; Core focus: Higher scores indicate an emphasis on Core Business/Prudence, and 
increasing Shareholder Value; Operational efficiency: The positive score indicates a Productivity and 
Cost Focus, while a negative score indicates a concern with Acquisitions; Corporate social 
responsibility v financial performance: A positive score indicates more references to employees, 
governance and the social environment or community, while a negative indicates more focus on 
discussing the organisation’s financial performance; Competitive context: Indicates concern with 
Market/Economic Conditions, and Competition; and Restructuring: Indicates a focus on 
Restructuring and Divestments (Kabanoff & Brown in press).  
Economic Indicator of Innovation Performance 
Between 1999 and 2005, IPRIA published annual R&D and Intellectual Property Scoreboard reports 
that included a large sample of government, not for profit, and for profit Australian enterprises. Each 
report ranked the top 50 enterprises in terms of IIS as well as provided information about IIS inputs for 
approximately 800 Australian enterprises over the previous year. The IIS calculation is based on 
research by Feeny and Rogers (2003) who used the Tobin q approach (Hall 1993; Cockburn & 
Griliches 1988; Lang & Stulz 1994) to identify the elements of market value unexplained by tangible 
assets, the shadow value of intangible assets, and time and market effects. This unexplained value was 
regarded as the value adding effect of innovation. Using coefficients derived from a regression 
                                                 
1
 This type of factor structure, also seen in several other instances indicates that some content themes may 
‘displace’ one another, or tend not to appear together in annual reports. This could be the result of industry 
differences and strategically incompatible themes. 
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analysis (287 reports from ASX listed firms (1995-98)) that controlled for year and industry effects 
and captured 92% of variance in the dependent variable, they created the following innovation score 
equation:  
IIS = 2.409 R&D $M/ Assets $M + 6.822 Patents/ Assets $M  
+ 1.132 Trade Marks/ Assets $M + 0.385 Designs/Assets $M.  
We used their equation to calculate IIS for all the ASX-listed organisations in the three IPERA reports 
and confirmed our calculations produced results essentially identical (r > .99) to the IIS supplied for 
publicly traded companies in IPERA’s annual lists of Australia’s top 50 innovators.  
While all cognitive factor scores approximated normal distributions, the IIS data were highly non-
normal (Skewness = 10.6, se = 0.13, zS = 81.6; Kurtosis = 140, se = 0.26, zK = 535.48), a reflection of 
their derivation from a small number of variables which all have strong biases towards low values and 
the fact that many firms only innovation was one or a few trademarks or designs. Following the 
common practice of loge conversions when using variables such as firm value in statistical tests and 
models, we used the natural logs the IIS values (lnIIS), which had an approximately normal 
distribution (Skewness = -0.25, se = 0.13, zS = -1.89; Kurtosis =  0.02, se = 0.26, zK = 0.07; mean = 
14.03, sd = 2.13), in our analysis. 
RESULTS 
Table 2 supplies the means and standard deviations for the seven cognitive strategic dimensions and 
the Pearson correlations used in our hypothesis tests. The significant positive correlations between 
lnIIS and the innovation factor in the aggregate data over all 345 cases (r = .38, p < 01) and for each 
year demonstrate convergent validity. The smaller correlation in 2003 in Table 2 seems likely to be 
due to the smaller range and number of cases in this year. Hypothesis 1 is clearly supported. 
[Insert Table 2 here] 
In the aggregated data, Customer Service v Capacity Building and Corporate Social Responsibility 
(CSR) v Financial Performance are significantly and negatively correlated with lnIIS. The correlations 
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are negative in both cases suggesting that firms with higher IIS are more likely to focus on capacity 
building than customer service and on financial performance rather than CSR. However, the 
relationship is not sustained in the annual data analysis, with either sign changes of loss of significance 
occurring. Additional analysis separating high scores (i.e. Customer Service or CSR focus) from low 
scores (Capacity  Building or Financial Performance focus) of the two bi-directional factors also 
produces widely varying results – suggesting the bi-directional factor associations with lnIIS are 
ambiguous in our sample. The remaining factors are not significantly correlated with the lnIIS values. 
Overall, Hypothesis 2 is supported: there is no clear association between lnIIS and the other six 
cognitive strategic factors. 
In order to examine the temporal stability of the strategic cognition factors we identified all 100 cases 
where we had two sequential annual reports (i.e. 2002 and 2003 or 2003 and 2004 (t0-t1 matches)) 
from the same firm and all 37 cases where we had t0-t2 matches. Table 3 supplies the t0-t1 and t0-t2 
correlations for the lnIIS and the seven cognitive strategic dimensions. The aggregated data results 
indicate that that lnIIS is quite stable over one and two years. All seven strategic cognition factors 
demonstrate significant stability over one year, including the innovation factor (r = .48, p < ·01). Over 
a two year period the picture is more mixed with four of the seven factors, including innovation, 
having significant correlations. It is reasonable to conclude that, while not as stable as the economic 
indicator of innovation activity, the strategic cognition factors as a group are relatively stable over the 
short-term with some factors displaying greater persistence than others. Hypothesis 3 has at least 
support in the short term. 
[Insert Table 3 here] 
Further Analyses  
A number of other analyses were carried out to explore further the relationship between IIS and our 
measure of innovation related cognition. The highly skewed nature of the IIS suggests that it lacks 
discriminating power at the lower end of the distribution. To examine this we used IIS thirdtile values 
to split the aggregate data set into thirdtile groups (each 115 cases) and repeated the correlation 
analyses between the lnIIS and Innovation cognition. Our conjecture was supported with the 
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correlations for the low, middle and upper thirdtile groups being r = .13, p > .18; r = -.06, p > 53, and 
r = .22, p < .02 respectively. This limitation to IIS reflects its derivation from successful value adding 
innovation, which appears to have a Pareto distribution. In principle at least, this limitation does not 
apply to the strategic cognition measure which captures management’s focus on innovation 
irrespective of its success in adding value.  
We noted earlier that, because of its components, IIS tends to be a product and technology oriented 
measure of innovation that can capture to a limited extent, if at all, innovations in organisational and 
management processes and practices. We repeated the correlation analysis on the aggregated data set 
across the seven industry sectors where there were at least a moderate number of cases. There are no 
significant correlations between lnIIS and innovation cognition in three sectors (consumer 
discretionary: r = .00, p  > .98, N = 77; consumer staples: r = .07, p  > .66, N = 39; and financials: r = 
.06, p  > .68, N = 48) but the correlations for four sectors were significant (health: r = .60, p  < .01, N 
= 31; industrials: r = .43, p  < .01, N = 63; information technology: r = .51, p  < .02, N = 22; and 
materials: r = .38, p  < .01, N = 54). Our supposition that IIS reflects mainly product and technology 
related innovation is supported by these results though the non significant correlation for the consumer 
discretionary sector needs interpreting. This sector incorporates consumer services and media as well 
as manufacturing-oriented firms. The former firms may be determining the non significant result.  
The final issue we explored is whether our measure of innovation cognition is differentially related to 
the components of the IIS, which has an input dimension (R&D) and three output dimensions (patents, 
trademarks, designs). While we expected innovation cognition to be related to both input and output 
aspects of innovation we anticipated that it was likely to be more strongly related to R&D spending 
and trademarks, where managers can have close control, than the patients and designs, which are more 
distal to managerial control. For the aggregated data set, the correlations were: R&D contribution to 
IIS r = .26, p < 01; patents contribution r = .15, p < 01; trademarks contribution r = .21, p < 01; 
designs contribution r = .08, p < 14. Thus, while the strategic cognition measure is correlated with 
both input and output indicators, the ordering of the correlations is consistent with our expectations. 
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DISCUSSION 
The present study represents a relatively comprehensive validation of one aspect of strategic cognition 
– innovation emphasis – within a psychometric framework. Our measure of strategic cognition derived 
using content analysis of attention to innovation-related themes in annual reports is found to have a 
meaningful association with an independently derived economic indicator of firms’ level of successful 
innovation activity. The evidence of convergent validity is strong given that the aggregated data set is 
moderately large and there is also evidence that the association exists over data taken from three years 
of annual reports. The discriminant validity of the innovation cognition measure is also supported. The 
measure of strategic cognition focused on innovation is clearly more strongly related to the economic 
indicator of innovation activity than any of the non-innovation focused measures of strategic 
cognition. The interpretation of the IIS as product/technology oriented index of innovation was 
generally supported by a further analysis in which we found that the correlation between IIS and our 
measure of strategic cognition can in large part be attributed to correlations within more clearly 
manufacturing and technology oriented sectors with the correlations outside these sectors being non 
significant.  
Limitations to this research include our sample, which is constrained to ASX-listed firms where we 
could acquire the appropriate text samples. We have also assessed in depth the validity of only one 
dimension of strategic cognition – innovation. Future research may examine whether the measure of 
cognitive innovation focus contains useful information above and beyond the economic indicators in 
the prediction of significant organisational processes and outcomes, which is, after all, the main reason 
for developing such measures.  
While additional research investigating the validity of the other strategic cognitive measures is needed, 
we have provided solid evidence of the psychometric validity of a measure of strategic cognition that 
may prove useful in a deeper understanding of the nature and influence of the mind of the strategist. 
Arguably we have also begun to answer some of McKee’s (2005) make-or-break questions, in the 
affirmative.
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Table 1: Defender – Prospector and Emergent and Strategic Themes 
 
Miles & Snow ‘pure’ types -
description by domain 
DEFENDERS 
Strategic Themes intended to capture Miles & Snow descriptions 
Entrepreneurial 
 
Engineering 
 
 
 
 
Administrative 
 
Prudence & Planning 
 
Cost Reduction 
Productivity Drive 
Sale & Closure 
Restructuring 
 
Self Benchmarking 
Scanning & Attribution 
 
PROSPECTORS  
Entrepreneurial 
 
 
 
 
Engineering 
 
Administrative 
 
Business Relationships/Alliances 
New Markets 
Market Competition 
Product Focus 
Customer Services 
 
 
Research & Development 
Marketing Focus 
Peer Comparison 
 
Emergent Strategic Themes 
Infrastructure 
Governance/Management 
Shareholder Focus 
Community Relations 
Employee Focus 
Acquisitions 
After Kabanoff and Brown (in press). 
 
 
 12 
Table 2. Correlations with lnIIS Demonstrate Convergent and Discriminant Validity of 
Cognitive Measures 
 
Mean [sd] All Year 2002 Year 2003 Year 2004 
Innovation/expansion  0.16[0.93]   .38(.01)**  .45(.01)**  .30(.01)**  .37(.01)** 
Customer Service v  
Capacity Building 
 0.42[0.71] -.14(.01)** -.22(.02)*  .19(.10) -.21(.01)** 
Core Focus  0.22[0.93] -.03(.52) -.03(.75) -.11(.35)  .01(.90) 
Operational Efficiency  0.16[0.87]  .00(.96) -.10(.28)  .21(.07) -.02(.84) 
Corporate Social Responsibility v 
Financial Performance 
-0.04[1.00] -.29(.01)** -.13(.17) -.50(.01)** -.29(.01)** 
Competitive Context -0.06[0.81]  .07(.19)  .10(.28)  .06(.61)  .05(.57) 
Reconfiguring  0.09[1.02]  .02(.73)  .00(.97)  .07(.52)  .02(.82) 
N 345 345 117 77 151 
* p < .05; ** p < .01  (p-values in parentheses) 
 
 
 
 
 
 
Table 3. Correlations Across One and Two Years Indicate Short Term Persistence 
 t0-t1 t0-t2 
lnIIS .85(.01)**    .81(.01)** 
Innovation/expansion .48(.01)**    .49(.01)** 
Customer Service v Capacity Building .63(.01)**    .68(.01)** 
Core Focus .35(.01)** .23(.17) 
Operational Efficiency .51(.01)** .28(.10) 
Corporate Social Responsibility v Financial Performance .52(.01)**    .52(.01)** 
Competitive Context .44(.01)** .26(.12) 
Reconfiguring .42(.01)**    .42(.01)** 
** p < .01 (p-values in parentheses) 
 13 
REFERENCES 
Abrahamson E and Hambrick DC (1997) Attentional homogeneity in industries: The effect of 
discretion, Journal of Organizational Behavior 18(Special Issue): 513-532. 
Cockburn I and Griliches Z (1988) Industry effects and appropriability measures in the stock 
market's valuation of R&D and patients, American Economic Review 78(2): 419-423. 
Damanpour F (1991) Organizational innovation: A meta-analysis of effects of determinants 
and moderators, Academy of Management Journal 34(3): 555-590. 
Duriau VJ Reger RK and Pfarrer MD (2007) A content analysis of the content analysis 
literature in organization studies: Research themes, data sources, and methodological 
refinements, Organizational Research Methods 10(1): 5-34. 
Feeny S and Rogers M (2003) Innovation and performance: Benchmarking Australian firms, 
Australian Economic Review 36(3): 253-264. 
Hall BH (1993) The stock market's valuation of R&D investment during the 1980's, American 
Economic Review 83(2): 259-264. 
Hodgkinson GP (2001) The psychology of strategic management: Diversity and cognition 
revisited, in Cooper C and Robertson IT. (Eds) International Review of Industrial and 
Organizational Psychology 16: 65-119. 
Hodgkinson GP (2005) Images of competitive space: A study in managerial and 
organizational strategic cognition, Palgrave Macmillan, Houndmills, Basingstoke, 
Hampshire. 
 14 
Kabanoff B (1996) Computers can read as well as count: How computer-aided text analysis 
can benefit organizational research, in Cooper CL and Rousseau D (Eds) Trends in 
Organizational Behavior 3: 1-21, Wiley, Chichester, UK. 
Kabanoff B and Brown S (in press) Knowledge structures of prospectors, analyzers and 
defenders: Content, structure, stability and performance, Strategic Management Journal. 
Lang LHP and Stulz RM (1994) Tobin's q, corporate diversification, and firm performance, 
Journal of Political Economy 102(6): 1248-1280. 
McGee J (2005) Forward, in Hodgkinson GP Images of competitive space: A study in 
managerial and organizational strategic cognition, pp xvii-xviii, Palgrave Macmillan, 
Houndmills, Basingstoke, Hampshire. 
Miles RE and Snow CC (1978) Organizational strategy, structure, and process, McGraw-
Hill, New York. 
Porac JF and Thomas H (2002) Managing cognition and strategy: Issues, trends and future 
directions, in Thomas H, Pettigrew AM and Whittington R (Eds) Handbook of strategy and 
management, pp 165-181, Sage, London UK. 
Sebastiani F (2002) Machine learning in automated text categorization, ACM Computing 
Surveys 34(1): 1-47. 
Walsh JP (1995) Managerial and organizational cognition: Notes from a trip down memory 
lane, Organization Science 6(3): 280-321. 
 
 
 
